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**Abstract**

Cocaine addiction is increasingly considered to stem from the development of maladaptive, stimulus bound, drug seeking habits that both contribute to the maintenance of drug use despite aversive consequences, and also to high rates of relapse. However because relapse by definition occurs only after a period of abstinence, the relative contribution of habits and pharmacological withdrawal from the drug to relapse is unknown. In this study we demonstrate that preventing rats from expressing their drug seeking habits after forced abstinence results in aberrant, compulsive drug seeking behaviour at relapse. Thus, Lister-Hooded rats were trained under a fixed-interval (FI) 15-min schedule or a FI 15 (FR10:S) second order schedule of reinforcement, the latter having been shown to recruit stimulus bound, dorsolateral striatum-dependent, maladaptive habits. Indeed, in this procedure every ten active lever presses produces the presentation of a 1s (CS) so that rats respond more vigorously for the drug in the presence, than in the absence, of the drug CS. The results showed that a 3-day forced abstinence period increased cocaine seeking responses only in the group trained under second-order schedule of reinforcement, while cocaine abstinence had no effect in the FI 15 group who responded for cocaine but without earned drug cue presentations. In order to test if this increase in responding depended on the motivational effect of pharmacological withdrawal from cocaine, rats then received non contingent cocaine injections while being prevented from responding for the drug for a 3-day "instrumental seeking abstinence" period. The results showed that despite receiving the same amount of cocaine as during the self-administration sessions, only the rats with a history of CS-dependent cocaine seeking habits displayed the robust increase in cocaine seeking after abstinence. These results strongly suggests that the expression of maladaptive seeking habits, rather than pharmacological drug withdrawal itself, contribute to addiction by invigorating drug seeking behaviour in individuals under abstinence, indicating a core psychological component of the addiction cycle.
